crystals would continue to grow until they were stopped
by collision either with the free crystals of the core, or
with each other. It was also shown that the crystals
of the core form at a comparatively rapid rate when the
temperature of the remaining fluid steel has fallen approxi-
mately to the freezing-point of the steel. Evidently,
then, the freezing of the free crystals will be delayed
much longer if the steel, when originally poured into the
mould, is hot, i.e., is at a temperature considerably above
its freezing-point, than when it is cast cold. Delay in the
freezing out of the free crystals means a further extension
of growth of the columnar crystals. If the steel be
poured hot, then the columnar crystals will grow to a
greater length than if the steel is cast cold, and, if it be
cast hot enough, they will occupy the whole of the cross-
section of the ingot. An ingot in which this has occurred
is shown in Fig. 5, and the section shows that the
columnar crystals proceed from the skin of the ingot to
its axis.

It is desirable to investigate what happens at the
base of an ingot when the steel is cast at a high tempera-
ture. The columnar crystals in this part are growing,
not only from the sides of the ingot mould, but also from
the base plate, and they are growing perpendicularly to
all these five surfaces. Evidently, the sets of crystals
growing out from the different faces will mutually inter-
fere with each other after they have grown to a certain
length, those growing upwards from the base meeting
those growing outwards from all the four sides. The
result is the formation of a pyramid, composed entirely
of columnar crystals, in the bottom of the ingot, as shown
in Fig. 6. The influence of this pyramid upon the proper-
ties of the ingot will be described later. If the conditions
of casting are such as permit of the growth of only a
limited length of columnar crystals^ the pyramid will be
truncated and will be surmounted by free crystals indis-
tinguishable from those in the rest of the ingot. Even
in such an ingot, the planes of contact of the five sets